INTRODUCTION {#sec1-1}
============

Percutaneous antegrade and retrograde endopyelotomies, as well as surgical and laparoscopic pyeloplasty, have their advantages as well as their limitations for the treatment of ureteropelvic junction obstruction (UPJO).\[[@ref1][@ref2]\] Unlike other methods of endopyelotomy, the nephroscope with its wide visual field was used instead of the ureteroscope during percutaneous retropelvic endopyelotomy. The technique is discussed, and its results are compared to those of the previously mentioned procedures.

MATERIALS AND METHODS {#sec1-2}
=====================

A total of 39 patients (23 males and 16 females) aged 13--55 years (mean: 37 years) underwent retropelvic endopyelotomy for UPJO between March 1998 and April 2017. The procedure was approved by the Review Board of the Institution (IRB) and performed by one surgeon (KAO) after obtaining informed consent from the patient. The diagnosis of UPJO was made by ultrasound, computed tomography urography, and/or intravenous urography (IVU). Tc99 m-MAG3 radioisotope was performed to assess differential renal function. Preoperative imaging for aberrant renal arteries or crossing vessels was not done. Postoperative follow-up within 27 months (19--32 months) was assessed by IVU as well as by symptomatic relief in patients who had preoperative renal pain.

The entire procedure was performed in the supine lithotomy position. It included both retrograde renal access for the creation of the nephrostomy tract and percutaneous retropelvic endopyelotomy. The percutaneous retrograde renal puncture was done using the Lawson retrograde nephrostomy wire puncture set as described in a previous report.\[[@ref3]\] Supports to the hemipelvis and scapula were used on the operated side during the establishment of the nephrostomy tract \[[Figure 1](#F1){ref-type="fig"}\]. The exit route of the skin puncture was made through the middle calyx (30 patients) or the upper calyx (9 patients). Two guide wires were retrogradely advanced in the ureter to keep the ureter widely open during laser endopyelotomy. High-pressure nephromax was used to create the nephrostomy tract for passage of a 30-Fr Amplatz sheath.

![Patient in the supine lithotomy position](UA-10-358-g001){#F1}

A 28-Fr nephroscope was advanced along the nephrostomy tract to reach the renal pelvis. A 365-micron laser fiber was introduced through a 5-Fr catheter for fiber stabilization. A 1.5-cm long full thickness incision was made in the posterolateral wall of the renal pelvis using holmium laser to create a window just above the ureteropelvic junction (UPJ). The nephroscope entered the retropelvic space through the created window. Retropelvic fat, any existing posterior crossing blood vessels, and the UPJO were all clearly visualized by the nephroscope. Crossing vessels were coagulated if small or avoided if larger in caliber. Retropelvic endopyelotomy was performed using holmium laser. The window incision initially made in the renal pelvis was extended distally through the narrow UPJ and continued for at least 1 cm along the proximal ureter till healthy ureteral mucosa was reached \[[Figure 2](#F2){ref-type="fig"}\]. The depth and adequacy of the laser endopyelotomy incision were easily achieved with high precision. The incised UPJ was widely separated to minimize the risk of recurrence.

![The extended laser endopyelotomy at the ureteropelvic junction](UA-10-358-g002){#F2}

At the end of the procedure, a 7--14 Fr double-J endopyelotomy tapered stent was placed over the guide wire in the ureter, and a 22-Fr nephrostomy catheter was inserted in the renal pelvis \[[Figure 3](#F3){ref-type="fig"}\]. On the 2^nd^ postoperative day, the nephrostomy catheters were removed after excluding extravasation of contrast by nephrostograms. The endopyelotomy stents were removed 8 weeks later as an outpatient procedure.

![Postoperative kidney, ureter, and bladder for the double-J endopyelotomy stent](UA-10-358-g003){#F3}

RESULTS {#sec1-3}
=======

All patients had unilateral UPJO with normal contralateral kidneys and normal serum creatinine levels. A total of 30 patients complained from preoperative renal pain. The remaining nine were asymptomatic and were diagnosed accidentally by abdominal imaging studies performed for unrelated purposes. The average time required to establish the retrograde nephrostomy tract was 14.4 min (11--18), and the procedure was completed in an average of 40 min (34--47). Follow-up was made within an average period of 9 months (6--14). Criteria of long-term success included radiographic resolution by IVU and symptomatic relief in patients with preoperative pain.

Preoperative imaging, as well as isotope studies, revealed mild-to-moderate hydronephrosis in 30 patients. The renal function of the obstructed unit in those patients was more than 35%. They all had a successful outcome following retropelvic endopyelotomy (100%). The remaining nine patients had advanced hydronephrosis with the split renal function of the obstructed unit \>35%. Five out of the nine patients had a successful postoperative outcome (56%). The overall success was in 35 out of 39 patients (90%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Correlation of the success rate and renal function
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Six patients had preoperative urinary tract infection (UTI) and were symptomatic. The infection was managed and controlled before surgery. Secondary stones were present in eight patients. Four had stones in the renal pelvis, two in the lower calyx and two in both the renal pelvis and lower calyx. All stones were removed during the procedure. Nine patients had a hugely dilated renal pelvis, and five had a high insertion of the UPJ \[[Table 2](#T2){ref-type="table"}\]. Thirty patients had primary UPJO, and nine had secondary UPJO following failed surgical pyeloplasty. When the renal function of the obstructed unit was \<35%, the outcome was successful in three out of six patients (50%) with primary UPJO, and in two out of three patients (66%) with secondary UPJO \[[Table 3](#T3){ref-type="table"}\]. The presence of preoperative UTI, secondary stones, hugely dilated renal pelvis, and high insertion of the UPJ or secondary UPJO did not affect the results. The only factor that reduced the success rate was an impaired renal function of the obstructed unit below 35% \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\].

###### 

Associated factor affect the success rate
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###### 

Primary versus secondary ureteropelvic junction obstruction outcome

![](UA-10-358-g006)

On entering the retropelvic space through the renal pelvic window, no aberrant renal arteries or major posterior crossing vessels were seen in any of the patients by the nephroscope; however, smaller crossing vessels were frequently noted. They were either coagulated using holmium laser or avoided if large in caliber. There was no operative or postoperative bleeding in any of the patients. The double-J stent was not placed in the ureter during endopyelotomy because of the risk of its damage by the laser beams. Ureteral dilation was maintained by two guidewires next to each other during laser endopyelotomy.

The endopyelotomy incision along the UPJO segment was 5--12 mm in length. An extended endoureterotomy (1.5--2.0 cm) was made in seven patients who had a high insertion of the ureter at the UPJ. In those patients, the incision reached the level of the lower boundary of the renal pelvis. Upper calyceal access through a supracostal puncture above the 11^th^ rib was done in two patients. They both developed postoperative pleural effusion that was managed conservatively by physiotherapy in one patient and by pleural tap in the other.

DISCUSSION {#sec1-4}
==========

The success rates of surgical and laparoscopic pyeloplasty for the treatment of UPJO are higher (90%--100%) than those of percutaneous antegrade and retrograde endopyelotomies (85%--90%).\[[@ref4][@ref5][@ref6][@ref7][@ref8]\] However, the surgical pyeloplasty is an invasive procedure that requires a long hospital stay and can be associated with wound problems, whereas laparoscopic pyeloplasty is a complex procedure that requires a steep learning curve.\[[@ref9]\] On the other hand, vascular and ureteral injuries are concerns when percutaneous antegrade or retrograde endopyelotomy is performed.\[[@ref2][@ref10]\] Those limitations were not encountered with percutaneous retropelvic endopyelotomy.

The success rate of percutaneous retropelvic endopyelotomy was 100%. However, impaired split renal function had a negative impact on the success rate following this as well as other methods of endopyelotomy.\[[@ref2]\] On the other hand, variations in split renal function did not compromise the results of laparoscopic pyeloplasty,\[[@ref11]\] making it the first line of the treatment for UPJO in the presence of poorly functioning renal units.

Preoperative imaging studies for the detection of crossing vessels were usually performed before percutaneous and retrograde endopyelotomy.\[[@ref12][@ref13][@ref14][@ref15]\] Those studies were not required before percutaneous retropelvic endopyelotomy. The posterior crossing vessels were easy detected in the retropelvic space before endopyelotomy. They were safely secured with no risk of vascular injury. Anterior crossing vessels, that occur more commonly,\[[@ref15]\] were away from the retropelvic surgical field and did not pose a threat for injury. Whether the major crossing vessels were anterior or posterior, their presence seems to have little impact on UPJO and treatment outcome.\[[@ref2][@ref16]\]

The nephroscope was advanced through a window from the renal pelvis to enter the retropelvic space outside the urinary tract. The retropelvic space was clearly visualized, crossing blood vessels were dealt with, and laser endopyelotomy was performed with no adverse effects. The intentional exit of an endoscope from the urinary tract was previously reported for endoscopic urethral realignment in patients with traumatic disruption of the posterior urethra.\[[@ref17][@ref18]\] The large visual field of the nephroscope facilitated the procedure to a great extent. Moreover, there was no risk of ureteral injury during percutaneous retropelvic endopyelotomy because the antegrade direction of the nephroscope from the renal pelvis to the retropelvic space did not involve the ureter.

The patient was in the supine position throughout the procedure. Retrograde percutaneous renal puncture and establishment of the nephrostomy tract did not require the prone position. The prone position used for antegrade percutaneous renal puncture can be challenging in the presence of compromised respiratory or cardiovascular function,\[[@ref19][@ref20]\] and rotation of the patient from the prone to the supine position to proceed with the endopyelotomy is both time-consuming and cumbersome. Performing the entire procedure in the supine position was convenient to the patient, urologist, and anesthetist. The nephrostomy tract was established in a short period with minimal irradiation exposure even in the presence of a collapsed collecting system. Retrograde advancement of the guide wire from the ureter to the renal pelvis following retrograde renal puncture was achieved without difficulty. On the other hand, antegrade passage of the guide wire from the renal pelvis to the ureter following antegrade renal puncture can be hindered by the narrow and often misplaced UPJ in the presence of UPJO.

Limitations of the study {#sec2-1}
------------------------

This study had some limitations; being retrospective and subject to bias cannot be excluded. The patient population was low and not adequate for statistical analysis. Another limitation was the relatively short postoperative follow-up period, and its sole assessment by IVU as well as symptomatic relief. Performing selective renal scan after surgery would have been more informative when compared to the already performed preoperative renal scan. Despite these limitations, the outcome results of future multi-institutional studies that would adopt this new approach will be of significant value.

CONCLUSION {#sec1-5}
==========

Percutaneous retropelvic endopyelotomy was safe, easy to perform, and had a higher success rate other methods of endopyelotomy. The use of the nephroscope provided a wide visual field that facilitated the procedure. There were no concerns about vascular or ureteral injury. This new approach can be a valid option for the treatment of UPJO, preferably if the split renal function of the obstructed unit is more than 35%.
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